A supramolecular complex in the environmental stress signalling pathway of Bacillus subtilis.
SigmaB, an alternative sigma-factor of Bacillus subtilis, mediates the response of the cell to a variety of physical insults. Within the environmental stress signalling pathway RsbU, a protein phosphatase, is stimulated by its interaction with the protein kinase RsbT. In the absence of stress RsbT is expected to be trapped by an alternative binding partner, RsbS. Here, we have demonstrated that RsbS alone cannot act as an alternative partner for RsbT, but instead requires the presence of RsbR to create a high molecular mass RsbR:RsbS complex (approximately 1 MDa) able to capture RsbT. In this complex the phosphorylation state of RsbS, and not that of RsbR, controlled the binding to RsbT, whose kinase activity towards RsbS could be counterbalanced by the activity of RsbX, the phosphatase for RsbS-P. The RsbR:RsbS complex recruited RsbT from a mixture of RsbT and RsbU. The phosphorylated form of RsbR in the complex enhanced the kinase activity of RsbT towards RsbS. This supramolecular complex thus has the functional properties of an alternative partner for RsbT. Electron micrographs of this complex are presented, and the purification of the RsbR:RsbS complex from cellular extracts provides evidence for the existence of such a complex in vivo.